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High-level factor VIII gene expression in vivo achieved by nonviral liver- 
specific gene therapy vectors. 

Hum Gene Ther. 2003 Sep 20;14(14): 1297-305. 
PMID: 14503965 [PubMed - in process] 
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Related Articles, Links 



Lipoproteins produced by ApoE-/- astrocytes infected with adenovirus 

expressing human ApoE. 

JNeurochem. 2003 Sep;86(6): 139 1-402. 

PMID: 12950448 [PubMed - indexed for MEDLINE] 



O 3: Li X, Kypreos K, Zanni EE,, Zannis._Y t . 



Related Articles, Links 



Domains of apoE required for binding to apoE receptor 2 and to 
phospholipids: implications for the functions of apoE in the brain. 

Biochemistry . 2003 Sep 9;42(35): 10406-17. 

PMID: 12950167 [PubMed - indexed for MEDLINE] 
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Harris FM, Brecht WJ, Xu Q, Tesseur L Kekohius L, Wyss-Coray 
T. Fish .ID, Masliah E. Hopkins PC, Scearee-Levie K. Weisgraber 
KH. Mucke L, Mahley RW, Huang Y. 

Carboxyl-terminal-truncated apolipoprotein E4 causes Alzheimer's disease- 
like neurodegeneration and behavioral deficits in transgenic mice. 

Proc Natl Acad Sci USA. 2003 Sep 16;100(1 9): 10966-71 . Epub 2003 Aug 25. 
PMID: 12939405 [PubMed - indexed for MEDLINE] 
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Molecular mechanisms of type III hyperlipoproteinemia: The contribution of 
the carboxy -terminal domain of ApoE can account for the dyslipidemia that 
is associated with the E2/E2 phenotype. 

Biochemistry. 2003 Aug 26;42(33):9841-53. 

PMID: 12924933 [PubMed - indexed for MEDLINE] 

□ 6: Chen Z, Fitzgerald RL, Saffitz JE, Semenkovich CP, Schonfcld G. Related Articles, Links 

Amino terminal 38.9% of apolipoprotein B-100 is sufficient to support 

cholesterol -rich lipoprotein production and atherosclerosis. 

Arterioscler Thromb Vase Biol. 2003 Apr l;23(4):668-74. Epub 2003 Feb 20. 
PMID: 12615667 [PubMed - in process] 

Gerritscn G, Kypreos KE, van der Zee A, Teusink B. Zannis VL Related Articles, Links 
Havekes LM. van Dijk KW. 

Hyperlipidemia in APOE2 transgenic mice is ameliorated by a truncated 
apoE variant lacking the C-terminal domain. 

J Lipid Res. 2003 Feb;44(2):408-14. Epub 2002 Oct 16. 
PMID: 12576523 [PubMed - in process] 
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Highly conserved and disease-specific patterns of carboxyterminally 
truncated Abeta peptides 1-37/38/39 in addition to 1-40/42 in Alzheimer's 
disease and in patients with chronic neuroinflammation. 

J Neurochem. 2002 May;81(3):481-96. 

PMID: 1 2065657 [PubMed - indexed for MEDLINE] 

□ 9: Lrungberg MC, Dayanandan R. Asuiii A Rupniak TTL Artderton Related Articles, Links 
BH, Love stone S. 

Truncated apoE forms tangle-like structures in a neuronal cell line. 

Neuroreport. 2002 May 7;13(6):867-70. 
PMID: 1 1997703 [PubMed - indexed for MEDLINE] 
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Reconstituted discoidal ApoE-phospholipid particles are ligands for the 
scavenger receptor BL The amino-terminal 1-165 domain of ApoE suffices 
for receptor binding. 

J Biol Chem. 2002 Jun 14,277(24):21 149-57. Epub 2002 Feb 22. 
PMID: 1 1861652 [PubMed - indexed for MEDLINE] 
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Hypobetalipoproteinemic mice with a targeted apolipoprotein (Apo) B- 
27.6-specifying mutation: in vivo evidence for an important role of amino 
acids 1254-1744 of ApoB in lipid transport and metabolism of the apoB- 
containing lipoprotein. 

J Biol Chem. 2002 Apr 19;277(16):14135-45. Epub 2002 Feb 11. 
PMID: 1 1839763 [PubMed - indexed for MEDLINE] 

□ 12: Takahashi K, Hikita M„ Taira K, Kobayashi J, Bujo R Saito Y. Related Articles, Links 

Clinical characterization of a case with familial hypobetalipoproteinemia 
caused by apo B-76, a new truncation of apolipoprotein B, combined with 
apo E2/E2 phenotype. 

Intern Med. 2001 Oct;40(10): 1015-9. 

PMID: 1 1688825 [PubMed - indexed for MEDLINE] 

p 13: Huang Y, Liu XQ, Wyss-Corav T, Brccht WJ, Sanan DA, Mahlev Related Articles Unks 
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Apolipoprotein E fragments present in Alzheimer's disease brains induce 
neurofibrillary tangle-like intracellular inclusions in neurons. 

Proc Natl Acad Sci U S A. 2001 Jul 17;98(15):8838-43. Epub 2001 Jul 10. 
PMID: 1 1447277 [PubMed - indexed for MEDLINE] 

□ 14: Melman L Cao ZF. Rennke S. Marzolo MP. Wardell MR. By G. Related Articles, Unks 




High affinity binding of receptor-associated protein to heparin and low 
density lipoprotein receptor-related protein requires similar basic amino 
acid sequence motifs. 

J Biol Chem. 2001 Aug 3;276(31):29338-46. Epub 2001 May 29. 
PMID: 1 1382778 [PubMed - indexed for MEDLINE] 

D 15: Kypreos KE. Morani P. van Dijk KW, Havekes LM, Zannis VL Relalecf Articles, Unks; 

The amino-terminal 1-185 domain of apoE promotes the clearance of 
lipoprotein remnants in vivo. The carboxy -terminal domain is required for 
induction of hyperlipidemia in normal and apoE-deficient mice. 

Biochemistry. 2001 May 22;40(20):6027-35. 
PMID: 1 1352738 [PubMed - indexed for MEDLINE] 
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Domains of apolipoprotein E contributing to triglyceride and cholesterol 
homeostasis in vivo. Carboxyl-terminal region 203-299 promotes hepatic 

very low density lipoprotein-triglyceride secretion. 

J Biol Chem. 2001 Jun 8;276(23): 19778-86. Epub 2001 Feb 09. 
PMID: 1 1279066 [PubMed - indexed for MEDLINE] 
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ApoE protects cortical neurones against neurotoxicity induced by the non- 

fibrillar C-terminal domain of the amyloid-beta peptide. 

JNeurochem. 2001 Jan;76(l): 117-27. 

PMID: 1 1 145984 [PubMed - indexed for MEDLINE] 

Romas SNL Mayeux R. Tang MX. -Lantigua R, Medrano M, Tycko .Related Articles, Links 
3, Knowlcs J. 

No association between a presenilin 1 polymorphism and Alzheimer 
disease. 

Arch Neurol. 2000 May;57(5):699-702. 

PMID: 10815136 [PubMed - indexed for MEDLINE] 

Klezovitch Q. Fortnato M„ Cherchi GM. Weisgraber KM, Scanu Pela-ed *V*lcle c 1 inks 
AM, ~ " 

Structural determinants in the C-terminal domain of apolipoprotein E 
mediating binding to the protein core of human aortic biglycan. 

J Biol Chem. 2000 Jun 23;275(25): 18913-8. 

PMID: 10751422 [PubMed - indexed for MEDLINE] 
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Pseudodominance of lipoprotein lipase (LPL) deficiency due to a nonsense 
mutation (Tyr302>Term) in exon 6 of LPL gene in an Italian family from 
Sardinia (LPL(Olbia)). 

Clin Genet. 2000 Feb;57(2): 140-7. 

PMID: 10735636 [PubMed - indexed for MEDLINE] 
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Srivastava RA. loth L, Srivastava N., Hinsdale ME, Maeda N. 
Cefalu AB. Averna M, Schonfeld G 
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□ 22: 



Regulation of the apolipoprotein B in heterozygous 
hypobetalipoproteinemic knock-out mice expressing truncated apoB, B81. 
Low production and enhanced clearance of apoB cause low levels of apoB. 

Mol Cell Biochem. 1999 Dec;202(l-2):37-46. 
PMID: 10705993 [PubMed - indexed for MEDLINE] 

Tolar M, Keller .IN, Chan S, MatLson MP, Marques MA, Crutcher Related A r >icfes ! inks 
KA. 

Truncated apolipoprotein E (ApoE) causes increased intracellular calcium 
and may mediate ApoE neurotoxicity. 

JNeurosci. 1999 Aug 15;19(16):7100-10. 

PMID: 10436064 [PubMed - indexed for MEDLINE] 



.J 23: Alcshkov SB. Li X. Lavrentiadou SN, Zarmis VI. 



Related Articles, Links 



Contribution of cysteine 158, the glycosylation site threonine 194, the 
amino- and carboxy-terminal domains of apolipoprotein E in the binding to 
amyloid peptide beta (1-40). 

Biochemistry. 1999 Jul 13;38(28):8918-25. 

PMID: 10413465 [PubMed - indexed for MEDLINE] 
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influencing quantitative traits in humans. 

Am J Hum Genet. 1999 Apr;64(4):l 194-205. 
PMID: 10090905 [PubMed - indexed for MEDLINE] 

Bondargnko PV. Cockriil SL, Waikins LIC Cruzado ID. 
Macfarlane RD. 



Related Articles, Links 



Mass spectral study of polymorphism of the apolipoproteins of very low 
density lipoprotein. 

J Lipid Res. 1999 Mar;40(3):543-55. 

PMID: 10064743 [PubMed - indexed for MEDLINE] 



£1 26: Sankaranarayanan Chakraborty R, Roerw inkle EA. 



K elated Articles. Links 



Ionizing radiation and genetic risks. VI. Chronic multifactorial diseases: a 
review of epidemiological and genetical aspects of coronary heart disease, 
essential hypertension and diabetes mellitus. 

MutatRes. 1999 Jan;436(l):21-57. Review. 
PMID: 9878681 [PubMed - indexed for MEDLINE] 
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Welry FK, Lahoz C, .Tucker KL, Qrdoy^.M,W^^S^L 
Schaefer E J. 



Kelateri Articles, Links 



28: 



Frequency of ApoB and ApoE gene mutations as causes of 
hypobetalipoproteinemia in the framingham offspring population. 

Arterioscler Thromb Vase Biol. 1998 Nov;18(ll):1745-51. 
PMID: 9812913 [PubMed - indexed for MEDLINE] 

Dong LM. Innerariiy TL. Arnold KS. Newhouse YM, Weisgraber Refp^ed Nicies ! =nks 
KH ' "* ' L " 

The carboxyl terminus in apolipoprotein E2 and the seven amino acid 
repeat in apolipoprotein E-Leiden: role in receptor-binding activity. 
J Lipid Res. 1998 Jun;39(6):l 173-80. 
PMID: 9643348 [PubMed - indexed for MEDLINE] 



□ 29: Fukai T, Galis ZS, Meiig XP, Parthasarathv S, Harrison DG 



Related Articles, Links 



□ 30: 



Vascular expression of extracellular superoxide dismutase in 
atherosclerosis. 

J Clin Invest. 1998 May 15; 101(1 0):2 101-1 1. 
PMID: 9593766 [PubMed - indexed for MEDLINE] 

Ruotolo G, Zanelli T. Tettamanti C. Ragogna F, Parlavecclria M. Related Articles, Links 
Vjgano F. Catapano AL. 

Hypobetalipoproteinemia associated with apo B-48.4, a truncated protein 
only 14 amino acids longer than apo B-48. 

Atherosclerosis. 1998 Mar; 137(1): 125-31. 

PMID: 9568744 [PubMed - indexed for MEDLINE] 
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Related Articles, Links 



Dual mechanisms for the low plasma levels of truncated apolipoprotein B 
proteins in familial hypobetalipoproteinemia. Analysis of a new mouse 
model with a nonsense mutation in the Apob gene. 

J Clin Invest. 1998 Mar 15; 101(6): 1468-77. 
PMID: 9502790 [PubMed - indexed for MEDLINE] 
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Related Articles. Links 



Aizawa Y. Fukatsu R. Takamaru Y. Tsuzokj K. Chiba H. 
Kobayashi K. Fujii N, Takahata N. 

Amino-terminus truncated apolipoprotein E is the major species in amyloid 
deposits in Alzheimer's disease-affected brains: a possible role for 
apolipoprotein E in Alzheimer's disease. 

Brain Res. 1997 Sep 12;768(l-2):208-14. 

PMID: 9369317 [PubMed - indexed for MEDLINE] 
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Co-localization of beta- amyloid peptides, apolipoprotein E and glial 
markers in senile plaques in the prefrontal cortex of old rhesus monkeys. 

• Brain Res. 1997 Mar 21;751(2):3 15-22. 

PMID: 9099821 [PubMed - indexed for MEDLINE] 

□ 34: Fisher C-A. Wang J. Francis GA, Sykes BP. Kay CM Ryan RO, Related Articles, Links 

Bacterial overexpression, isotope enrichment, and NMR analysis of the N- 
terminal domain of human apolipoprotein E. 

Biochem Cell Biol. 1997;75(l):45-53. 
PMID: 9192073 [PubMed - indexed for MEDLINE] 



G 35: Feussner G. Dobnieyer J. Grone ILL Lohrner S. Wohlfeil S. 



Related Articles, Links 



A 10-bp deletion in the apolipoprotein epsilon gene causing apolipoprotein 
E deficiency and severe type III hyperlipoproteinemia. 

Am J Hum Genet 1996 Feb;58(2):281-91. 

PMID: 8571954 [PubMed - indexed for MEDLINE] 
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□ 37: 



Johannsson Q\ Oscarssoti L Rosen T. Wiklund Q, Qlsson G. 
Wilhelrnsen L, Bengtsson BA. 

Effects of 1 year of growth hormone therapy on serum lipoprotein levels in 
growth hormone-deficient adults. Influence of gender and Apo(a) and 
ApoE phenotypes. 

Arterioscler Thromb Vase Biol. 1995 Dec;15(12):2142-50. 
PMID: 7489235 [PubMed - indexed for MEDLINE] 

Bard JM. Dallongeville J a Hagen E, Pfister ? 3 Ose L v Fruchart JC X Relied Ancles ' : nk* 
DuriezP. " ■ " ' 

Comparison of the effect of fluvastatin, an hydroxymethyl glutaryl 
coenzyme A reductase inhibitor, and cholestyramine, a bile acid 
sequestrant, on lipoprotein particles defined by apolipoprotein 
composition. 

Metabolism. 1995 Nov;44(l 1): 1447-54. 

PMID: 7476333 [PubMed - indexed for MEDLINE] 
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Keisied Articles, Links 



von Eckardstcin A, Huang Y, Wu S, Sarmadl AS. Schwarz S. 
Steinmetz A, Assmann G . 

Lipoproteins containing apolipoprotein A-IV but not apolipoprotein A-I 
take up and esterify cell-derived cholesterol in plasma. 

Arterioscler Thromb Vase Biol. 1995 Oct;15(10):1755-63. 
PMID: 7583553 [PubMed - indexed for MEDLINE] 

Clav MA. Anantharamaiah Gjyj Mistry ML Balasubramaniam A. Related Articles, Links 
Harmony JA. 

Localization of a domain in apolipoprotein E with both cytostatic and 
cytotoxic activity. 

Biochemistry. 1995 Sep 5;34(35): 1 1 142-51 . 
PMID: 7669772 [PubMed - indexed for MEDLINE] 

O 40: Kuugjsto L Mykkanen L. Ke-i-vin.cn Kesani.emi YA. Laakso M. Related Articles, Links 



□ 39: 



Apolipoprotein E4 phenotype is not an important risk factor for coronary 
heart disease or stroke in elderly subjects. 

Arterioscler Thromb Vase Biol. 1995 Sep; 15(9): 1280-6. 
PMID: 7670939 [PubMed - indexed for MEDLINE] 



□ 41: De Pauw M, Vanloo B. Wcisgraber K, Rosseneu M. 



Related Articles, Links 



Comparison of lipid-binding and lecithinxholesterol acyltransferase 
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apolipoprotein E3. 

Biochemistry. 1995 Aug 29;34(34): 10953-66. 
PMID: 7662677 [PubMed - indexed for MEDLINE] 

□ 42: McCormick SP, Day WA, George PM. Related Articles, Links 

Characterization of lipoproteins containing a truncated form of 
apolipoprotein B, apolipoprotein B32. 

Biochim Biophys Acta. 1995 Aug 24;1258(l):49-56. 
PMID: 7654780 [PubMed - indexed for MEDLINE] 

□ 43: 'Schvvalbe RA. Coe JE, Nelsestuen GL. Related Articles, Links 

Association of rat C-reactive protein and other pentraxins with rat 
lipoproteins containing apolipoproteins E and Al. 

Biochemistry. 1995 Aug 22;34(33): 10432-9. 
PMID: 7544614 [PubMed - indexed for MEDLINE] 

fj 44 • Saxena U. Auerbach BJ. Ferguson E, Wolle J. Marcel YL, Related Articles, Links 

Weisgrabe-r KIT, Hegcle R_A., Bisgaier CL 

Apolipoprotein B and E basic amino acid clusters influence low-density 
lipoprotein association with lipoprotein lipase anchored to the 
subendothelial matrix. 

Arterioscler Thromb Vase Biol. 1995 Aug; 15(8): 1240-7. 
PMID: 7627718 [PubMed - indexed for MEDLINE] 

45: Wang XL, MeCredie RM., Wile-ken PH. Related Articles, Links 



li| Polymorphisms of the apolipoprotein E gene and severity of coronary 
™ artery disease defined by angiography. 

Arterioscler Thromb Vase Biol. 1995 Aug; 15(8): 1030-4. 
PMID: 7627692 [PubMed - indexed for MEDLINE] 

□ 46- Bard JM. Ose L. Hagen E. Duriez P, Pfistcr P. Fruchart JC> Related Articles, Links 

Dallon geville J. 

Changes in plasma apolipoprotein B-containing lipoparticle levels 
following therapy with fluvastatin and cholestyramine. European 
Fluvastatin Study Group. 

Am J Cardiol. 1995 Jul 13;76(2):65A-70A. 

PMID: 7604802 [PubMed - indexed for MEDLINE] 

fj 47. Broyles FE. Walden CE. Hunn in ghake DB. Hill-Williams D, Related Abides L'nks 

Knop p RH. 

Effect of fluvastatin on intermediate density lipoprotein (remnants) and 
other lipoprotein levels in hypercholesterolemia. 

Am J Cardiol. 1995 Jul 13;76(2):129A-135A. 
PMID: 7604788 [PubMed - indexed for MEDLINE] 

i 48: Clavey V, Lestavel-Del.at.tre S, Copin C. Bard JM. Fruchart JC. Related Articles, Links 



pll Modulation of lipoprotein B binding to the LDL receptor by exogenous 

lipids and apolipoproteins CI, CII, CHI, and E. 

Arterioscler Thromb Vase Biol. 1995 Jul; 15(7): 963 -71. 
PMID: 7600129 [PubMed - indexed for MEDLINE] 

O 49: Cobbae-rt. C, Broodman. L Swart GR, Hoogerbrugge N. Related Articles, Links 

Performance of a direct, immunoseparation based LDL-cholesterol method 
compared to Friedewald calculation and a polyvinyl sulphate precipitation 
method. 

Eur J Clin Chem ClinBiochem. 1995 Jul;33(7):417-24. 
PMID: 7548448 [PubMed - indexed for MEDLINE] 
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Volumes of hippocampus, amygdala and frontal lobe in Alzheimer patients 
with different apolipoprotein E genotypes. 

Neuroscience. 1995 Jul;67(l):65-72. 

PMID: 7477910 [PubMed - indexed for MEDLINE] 

O 51: Quatfordt SjL Oswald B, Landis B, Xu HS, Zhang SH„ M.aeda N. Related Articles, Links 
In vivo cholesterol kinetics in apolipoprotein E-deficient and control mice. 

J Lipid Res. 1995 Jun;36(6): 1227-35. 
PMID: 7666000 [PubMed - indexed for MEDLINE] 



n 52: Babin PJ, Deryckere F, Gannon F, 



Related Articles, Links 
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Presence of an extended duplication in the putative low-density -lipoprotein 
receptor-binding domain of apolipoprotein B. Cloning and characterization 

of the domain in salmon. 

EurJBiochem. 1995 May 15;230(1):45-51. 
PMID: 7541349 [PubMed - indexed for MEDLINE] 

von Eckardslgjn A, Huan g Y, Wu S. Funke R, Nosed a G, Assmann Related Articles 1 5 nks 
G_ " " 

Reverse cholesterol transport in plasma of patients with different forms of 
familial HDL deficiency. 

Arterioseler Thromb Vase Biol. 1995 May;15(5):691-703. 
PMID: 7749883 [PubMed - indexed for MEDLINE] 



□ 54: 



Related Articles, Links 



Sobel E, Louhija h Sulkava R, Davanipour Z, Kontula K, 
Mieltinen Ik Tikkanen M, Kainulainen K, Til vis R. 

Lack of association of apolipoprotein E allele epsilon 4 with late-onset 
Alzheimer's disease among Finnish centenarians. 

Neurology. 1995 May;45(5):903-7. 

PMID: 7746404 [PubMed - indexed for MEDLINE] 



□ 55: Lin RCL Miller BA, Kelly TJ. 



Related Articles, Links 



Concentrations of apolipoprotein AI, All, and E in plasma and lipoprotein 
fractions of alcoholic patients: gender differences in the effects of alcohol. 

Hepatology. 1995 Apr;2 1(4): 942-9. 

PMID: 7705804 [PubMed - indexed for MEDLINE] 

□ 56: Lehtimaki T. Moilanen T. Porkka K, Akerblom H3C. Ronnemaa T ? Related Articles, Links 
• Rasanen L. Viikart X Eh n hoi in C, Nikkari T 



□ 57: 



Association between serum lipids and apolipoprotein E phenotype is 

influenced by diet in a population -based sample of free-living children 

young adults: the Cardiovascular Risk in Young Finns Study. 

J Lipid Res. 1995 Apr;36(4):653-61 . 

PMID: 76161 13 [PubMed - indexed for MEDLINE] 

Mahieux F, Couderc R, Moulignier A, Bailleul S, Podrabinek N. Related Articles, 
Laudet J. 

[Isoform 4 of apolipoprotein E and Alzheimer disease. Specificity and 
clinical study] 

Rev Neurol (Pans). 1995 Apr;151(4):231-9. Review. French. 
PMID: 7481373 [PubMed - indexed for MEDLINE] 
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□ 58: Nomura NL Matsubara NL 'Horinouchi S, Beppu T. 



Related Articles, Links 



Secretion by Saccharomyces cerevisiae of human apolipoprotein E as a 
fusion to serum albumin. 

Biosci Biotechnol Biochem. 1995 Mar; 5 9(3): 53 2 -4. 
PMID: 7766198 [PubMed - indexed for MEDLINE] 
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O 59 : Nonrura N^Yam^ Related Articles, Links 

High level secretion by Saccharomyces cerevisiae of human apolipoprotein 
E as a fusion to Rhizomucor rennin. 

Biosci Biotechnol Biochem. 1995 Mar;59(3):382-7. 
PMID: 7766173 [PubMed - indexed for MEDLINE] 



O60: 



Maesfre,^ Related Articles, Link 

Shelanski M, Tycko B., Mayeux R 

Apolipoprotein E and Alzheimer's disease: ethnic variation in genotypic 
risks. 

Ann Neurol. 1995 Feb,37(2):254-9. 

PMID: 7847867 [PubMed - indexed for MEDLINE] 



□ 61: Gylling K Kontula KL Miettinen TA. 



Related Articles, Links 




Cholesterol absorption and metabolism and LDL kinetics in healthy men 
with different apoprotein E phenotypes and apoprotein B Xba I and LDL 
receptor Pvu II genotypes. 

Artenoscler Thromb Vase Biol. 1995 Feb;15(2):208-13. 
PMID: 7749827 [PubMed - indexed for MEDLINE] 



□ 62: Karnboh ML Aston CE. Haroman. RF. 



Related Articles, Links 



The relationship of APOE polymorphism and cholesterol levels in 
normoglycemic and diabetic subjects in a biethnic population from the San 
Luis Valley, Colorado. 

Atherosclerosis. 1995 Jan 20; 1 1 2(2): 145-59. 
PMID: 7772075 [PubMed - indexed for MEDLINE] 



□ 63: Venezie RD, Toews AD, Morel 1 P. 



Related Articles, Links 



Macrophage recruitment in different models of nerve injury: tysozyme as a 
marker for active phagocytosis. 

JNeurosci Res. 1995 Jan 1;40(1):99-107. 

PMID: 7714930 [PubMed - indexed for MEDLINE] 



64: Zhang MY. Lin RC. 



Related Articles, Links 



□ 65: 



Oxidative-modified and acetylated low-density lipoproteins differ in their 
effects on cholesterol synthesis and stimulate synthesis of apolipoprotein E 
in rat peritoneal macrophages by different mechanisms. 

Metabolism. 1994 Dec;43(l 2): 1523-30. 
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FIG. 1 graphs the production of nitrite by cultures of glial cells from 
ApoE-deficient mice (solid bar), ApoE3 transgenic mice (hatched bar), and 
control mice (white bar), after exposure to Tipopolysaccharide (LPS). 
Responses were measured at 24 and 60 hours after stimulation of cell 
cultures by LPS. 

FIG. 2 graphs nitrite production by enriched microglia primary cultures 
from ApoE-deficient mice after stimulation with LPS and subsequent 
addition of peptides of SEQ ID NO:3 (tandem repeat peptides). Peptides 
were added in doses of from 0 mu M to 1000 mu M, and a dose dependent 
decrease in nitrite production was observed. As a control, peptides of 
SEQ ID NO:2 were added to cultures (solid bar); no decrease in nitrite 
production was observed. 

FIG. 3A graphs intracellular calcium content over time in murine 
peritoneal macrophages, after exposure to either ApoE3 (squares) or 
ApoE4 (ci rcl es) . 

FIG. 3B graphs inositol trisphosphate (IP3) in murine peritoneal 
macrophages exposed to either ApoE3 (squares) or ApoE4 (circles) . The 
graph shows the percent change in IP3 content in treated cells compared 
to control cells exposed to vehicle but not ApoE. 

FIG. 4 graphs production of TNF alpha (picogram/ml) by microglia primary 
cultures from ApoE-deficient mice after addition of peptides of SEQ ID 
NO: 6 (squares), or addition of peptides of SEQ ID no: 6 and LPS (100 
ng/ml) (circles). Peptides were added in doses of 10 mu M, 100 mu M and 
1000 mu M. 

FIG. 5 is a graph of the optical density of cell cultures, as a measure of 
cell viability. Cultures of microglia from ApoEdef icient mice were 
exposed to either peptides of SEQ ID NO : 6 (squares) , or peptides of SEQ 
ID NO: 6 and LPS (100 ng/ml) (circles). Peptides were added in doses of 10 
mu M, 100 mu M and 1000 mu M. 

FIG. 6 graphs production of TNF alpha (picogram/ml) by microglia primary 
cultures from ApoE-deficient mice after addition of peptides of SEQ ID 
NO: 6 (squares), or addition of peptides of SEQ ID NO: 6 and LPS (100 
ng/ml) (circles). Peptides were added in doses of 1 mu M, 10 mu M, 100 mu 
M and 1000 mu M. 

FIG. 7 is a graph of the optical density of cell cultures, as a measure of 
cell viability. Cultures of microglia from ApoEdeficient mice were 
exposed to either peptides of SEQ ID N0:6 (squares), or peptides of SEQ 
ID NO: 6 and LPS (100 ng/ml) (circles). Peptides were added in doses of 10 
mu M, 100 mu M and 1000 mu M. 

FIG. 8. Changes in (Ca2+)i in macrophages treated with apoE. panel A: 
Changes in (Ca2+)i in a single Fura-2/AM loaded peritoneal macrophage on 
stimulation with apoE (100 pM) . Details for measuring (Ca2+)i are 
described in the Examples below. The graph shown is representative of 5 
individual experiments using 20-30 cells each. Approximately 70-80% of 
the macrophage demonstrated changes in (Ca2+)i upon stimulation with 
apoE. The arrow indicates the time of addition of apoE. Panel B: Effect 
of apoE concentration on changes in (ca2+)i. The changes in (Ca2+)i in 
individual cells were measured prior to and following exposure to varying 
concentrations of apoE. The data are displayed as mean (S.E.) and are 
representative of two independent experiments; in each case 25-30 cells 
were analyzed cells per study. 

FIG. 9. changes in IP3 in macrophages treated with apoE. Panel A: Effect 
of apoE on IP3 synthesis in macrophages, and modulation by pertussis 
toxin. These results are representative of two independent experiments 
performed in duplicate and expressed as % change in IP3 formation at 
different time periods in myo-(2-3H)inositol -1 abeled cells stimulated 
with apoE (100 pM) in the presence (open circles) and absence (filled 
circles) of pertussis toxin. Panel B: Effect of apoE concentration on IP3 
formation in (3H)labeled macrophages. The cells were stimulated with 
varying concentrations of apoE for 60s and IP3 determined. Results are 
displayed as mean (S.E.) and are representative of two individual 
experiments performed in duplicate. 

FIG. 10a shows the performance of mice with and without treatment on 
rotorod latency after closed head injury. 

FIG. lOB shows the WPinht nain n"F itnVp with anr\ withnnt troatmont a-ftf*r 



water maze latency test after closed head injury. 

FIG. 10D shows the survival of mice with and without treatment after 
closed head injury. 

FIG. 11 shows the dose-response effect of human recombinant ApoE3 on 
NMDA-i nduced cell damage. Val ues=mean+-s . d . , N=6 culture wells per 
condition. *=P less-than 0.05 compared to NMDA without ApoE3. Details for 
measuring NMDA-i nduced cell damage are provided in Examples below. 

FIG. 12(A) is a schematic of full-length ApoE and ApoE-mimetic peptides. 
ApoE is represented by the open box. The 10-kDa lipidbinding domain is 
located at the carboxyl terminus and is denoted by the shaded region. The 
approximate region corresponding to the ApoE LDL receptor-binding domain 
is depicted by the solid box (amino acids 130-150, SEQ ID NO: 13), 
followed by the sequences of the three ***truncated*** ***apoE*** 
-mimetic peptides used in these studies (SEQ ID NO: 10-12). (b) circular 
dichroism spectra of ApoE peptides were recorded on an Aviv Model 202 CD 
spectrometer, using 0.1 cm pathlength cuvettes. CD spectra of the three 
peptides were consistent with a mixture of helical and random coil 
structure. 

FIG. 13 contains graphs showing the dose response effect of ApoE peptide 
(133-149) (SEQ ID NO:10) on NMDA-induced cell damage of primary mixed 
neuronal -glial cultures at (A) 100 mu M NMDA or (B) 300 mu M NMDA. 
Values=mean+-s.d. , N=6-8 culture wells per condition. =P less-than 0.05 
compared to NMDA without peptide. 

FIG. 14 is a graph showing the effect of truncations of ApoE peptide on 
NMDA-induced cell damage. Val ues=mean+-s . d . , N=8 culture wells per 
condition. *=P less-than 0.05 compared to NMDA without peptide. 

FIG. 15 is a graph showing the effect of ApoE peptide (133-149) on 
NMDA-induced Ca++ uptake by primary mixed neuronal -gl ial cultures. 
Values=mean+-s.d. , N=8 culture wells per condition. *=P less-than 0.05 
compared to NMDA without peptide. 

FIG. 16 is a graph showing the effect of timing of ApoE peptide (133-149) 
exposure on NMDA-induced cell damage, cultures were pre-treated (peptide 
added 24 h prior to and removed immediately before NMDA exposure), 
treated concurrently (peptide added immediately prior to and removed 
immediately after NMDA exposure), or post-treated (peptide added 
immediately after NMDA exposure and maintained in the medium until 
determination of LDH released from damaged cells 24 h later) with 6 mu M 
apoE peptide (133-149). Val ues=mean+-s . d . , N=8 culture wells per 
condition. *=P less-than 0.05 compared to NMDA without peptide. 

FIG. 17 contains graphs depicting the suppression of LPS-induced serum 
levels of TNF alpha (A) and IL-6 (B) by ApoE peptide (133149). The dark 
bars represent vehicle-treated animals and the light bars represent 
pepti de-treated animals. 
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FIG. 1 is a graph depicting the effect of A beta 1-42 on formation of 

intracellular inclusions in Neuro-2A cells producing apoE. 
FIG. 2 is a graph depicting the percentage of GFP-apoE3(Del ta 

272-299)-transfected and GFP-apoE4(Del ta 272-299)-transf ected cells that 

contain neurofibrillary tangles. 
FIGS. 3A-C depict the structure of apoE (FIG. 3A) ; results indicating 

amino acids of apoE that interact with p-tau and pNF-H (FIG. 3B) ; and 

results indicating the role of the amino terminal domain of apoE in 

formation of neurofibrillary tangles (FIG. 3c) . 
FIG. 4 depicts protein blots of brain lysates from normal individuals (Nl 

and N2) and individuals with Alzheimer's disease (ADl, AD2 , and AD3) , 

immunoprecipitated with* anti -apoE antibody. 
FIG. 5 is a graph depicting carboxyl -termi nal truncated apoE3 and apoE4 in 

brains of NSE-apoE3 and NSE-apoE4 mice. 
FIG. 6 is a graph depicting age-dependent accumulation of p-tau in brains 

of NSE-apoE mice. 

FIG. 7 is a graph depicting the occurrence of p-tau-positi ve intraneuronal 
inclusions in the hippocampus of NSE-apoE4 transgenic mice. 

FIG. 8 is a graph depicting the effect of various agents on the enzymatic 
activity of an enzyme that catalyzes proteolytic cleavage of apoE. 

FIG. 9 is a graph depicting the results of inhibition of an apoE cleaving 
enzyme by various peptides. 
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FIG. 1 is a schematic representation of the steps leading to the 
production of the apoE4-202 plasmids of the invention. The same method 
was used for generation of the corresponding apoE4-185, apoE4-229, and 
apoE4-2 59 plasmids. 

FIGS. 2A and 2B are pictures of protein gels which demonstrate the ability 
of apoE4 and the truncated apoE4-202 to associate with lipoproteins in 
the density=1.04 to 1.21 g/ml fractions. FIGS. 2C and 2D are pictures of 
protein gels which demonstrate the ability of apoE4 and apoE4-202 to 
associate with VLDL particles. 

FIG. 3A is a bar graph showing that recombinant adenoviruses expressing 
apoE4 increase the triglyceride levels in apoEdeficient mice. In 
contrast, a recombinant adenovirus expressing apoE4-202 does not cause 
this increase. FIG. 3B is a bar graph showing that recombinant, 
adenoviruses expressing apoE4-202 produce a greater decrease in 
cholesterol levels in apoE-def icient mice than the corresponding viruses' 
expressing full length apoE. 

FIG. 4A is a bar graph and FIG. 4B is a picture of a gel demonstrating 
that recombinant adenoviruses expressing apoE4 or apoE4-202 synthesize 
comparable amounts of MRNA. 

FIGS. 5A-5D are graphs showing that apoe-deficient mice infected with 
AdGFP-E4-202 had lower cholesterol levels on days 5 and 8 after infection 
than those infected with AdGFP-E4 or the AdGFP control where most of the 
cholesterol was found in the VLDL region. FIGS. 5E and 5f are graphs 
showing the increase in VLDLtriglyceride levels in mice on days 5 and 8 
after infection with AdGFP-E4. In contrast, infection with AdGFP-E4-202 
did no increase triglyceride levels. 

FIG. 6 is a graph showing that the plasma of apoE-def icient mice infected 
with AdGFP-E4 or AdGFP-E4-202 have similar levels of lipid-free apoE 
protein (fractions 22-25). In the plasma of mice infected with AdGFP-E4, 
approximate! v S0% of the total anoE is di^r ri hnrpH in 1-hp Hm fractions 



mice infected with AdGFP-E4-202 , the ***truncated*** ***apoe*** 
protein is present at a lower level than the full length apoE in mice 
infected with AdGFP-E4 and is uniformly distributed in all lipoprotein 
fractions . 

FIG. 7A is a picture of a protein gel illustrating that in apoEdef icient 
mice infected with the recombinant adenovirus expressing apoE4, the apoE4 
displaces other proteins from the VLDL density particles. No displacement 
of other proteins from the VLDL density particles is detected in mice 
infected with recombinant adenovirus expressing apoE4-202. FIG. 7B is a 
schematic illustration showing how the displacement of other proteins 
from the VLDL density particles by apoE4 could be the cause of 
hypertriglyceridemia. FIG. 7c is a schematic illustrations of the 
putative domains of apoE. 

FIGS. 8A and 8B are bar graphs showing an in vivo time course analysis of 
serum triglyceride (FIG. 8A) and cholesterol levels (FIG. 8B) in 
apoe-deficient mice infected with an AdGFP control (no apoe) , AdGFP-E4, 
AdGFP-E4-229, or AdGFP-E4-259 . Infection of apoE-deficient mice with at a 
dose of 4 x 109 pfu of the adenoviruses expressing the truncated E4-229 
or E4-259 forms significantly reduced the level of cholesterol without 
increasing the level of serum triglycerides, in contrast, infection with 
a dose of 2 x 109 pfu of the adenovirus expressing wild-type E4 does not 
appear to reduce cholesterol and causes a dramatic increase in serum 
triglyceride levels. The control virus AdGFP does not appear to have any 
effects on the basal (day 0) cholesterol and triglyceride levels of the 
apoE-def icient mice. 

FIGS. 9A-9D are graphs showing the cholesterol FPLC lipoprotein profiles 
of serum samples from apoE-def icient mice infected with 2 x 109 pfu of 
AdGFP-E4 or 4 x 109 pfu of AdGFP control virus (FIGS. 9A and 9B) or with 
4 x 109 pfu of AdGFP-E4-229 or AdGFP-E4-259 (FIGS. 9C and 9D) . On days 
five and eight after infection, serum samples were collected and 
fractionated by FPLC on a Sepharose 6 column. Fractions were then 
analyzed for cholesterol content. 

FIGS. 10A-10D are graphs showing triglyceride FPLC lipoprotein profiles of 
serum samples from apoE-deficient mice infected with 2 x 109 pfu of 
AdGFP-E4 or 4 x 109 pfu of AdGFP control virus (FIG. 10A and 11B) or with 
4 x 109 pfu of AdGFP-E4-229 or AdGFP-E4-259 (FIG. 10C and 10D) . On days 
five and eight after infection, serum samples were collected and 
fractionated by FPLC on a Sepharose 6 column. Fractions were then 
analyzed for triglyceride content. 

FIGS. 11A and 11B are a Northern blot and a bar graph showing the in vivo 
mRNA expression of wt-apoE4, apoE4-229 and apoE4259. ApoE-deficient mice 
infected with the indicated doses of the AdGFP-E4, AdGFP-E4-229 or 
AdGFP-E4-259 viruses were sacrificed five days after infection, and liver 
samples were collected. Then total RNA from the liver samples was 
isolated and analyzed by Northern blot analysis for the expression of 
apoE and GAPDH; a representative autoradiogram is shown in FIG. 11A. The 
apoE mRNA levels normalized for GAPDH mRNA levels are graphed in FIG. 11 
B, showing that all three apoE mRNAs are expressed to similar levels. 
ApoE4 causes hypertriglyceridemia and fails to clear cholesterol; in 
contrast, apoE4-229 and apoE4-259 drastically reduce cholesterol without 
the unwanted side-effect of hypertriglyceridemia (FIGS. 11c and 11D) . 

FIG. 12 is a bar graph of the average rate of VLDL triglyceride production 
in vivo for apoe-deficient mice infected with AdGFPE4-259 , AdGFP-E4, or 
control AdGFP virus, wild-type apoE4 induces a dramatic increase in VLDL 
triglyceride production compared to that induced by apoE4-259 or control 
virus. This failure of apoE4-259 to induce VLDL triglyceride production 
may contribute to the inability of the ***truncated*** ***apoE*** 
mutants to trigger hypertriglyceridemia. 

FIGS. 13A-13C are pictures of gels showing that apoE4-229 and apoE4-259 
can associate with smaller (higher density) apoEdeficient VLDL particles 
in addition to associating with the large (lowest density) apoE-deficient 
VLDL particles. The numbers below each lane of the gels represent the 
amount of apoE4 present in each lane in mg/dl , as determined by ELISA. 
The degree of association of apoE to apoE-deficient VLDL is similar for 

wild-type apoE4 and the apoE4-229 and apoE-259 truncated forms. The 
truncated forms of apoE4 have a greater association than wild-type apoE 
for higher density VLDL particles, which are smaller in size and have a 
lower triglyceride composition. 

FIG. 14 is a schematic diagram of a model of the effects of overexpression 

of wild-type apoE, apoE-229, or apoE-259 on VLDL and chylomicron 
catabolism in vivo. 

FIG. 15 is a picture of the SDS-PAGE analysis of the culture medium of 

HTB-13 cells infected with adenoviruses expressing apoE3, apoE4, 



levels, respectively of apoE-deficient and C57BL6 mice infected with 
either the control adenovirus AdGFP, a recombinant adenoviruses 
expressing wild-type apoE, or a recombinant adenoviruses expressing a 

***truncated*** *** a poE*** . Mice were infected in triplicate with 
the indicated doses of the indicated recombinant adenovirus, and serum 
samples were isolated and analyzed for cholesterol and triglyceride 
levels on the indicated days after infection as described herein. 

FIG. 17A is a picture of a representative autoradiograms of Northern blot 
analysis of mice infected with the indicated dose of the control 
adenoviruses AdGFP, a recombinant adenoviruses expressing wild-type apoe, 
or a recombinant adenoviruses expressing a ***truncated*** 

***apoE*** . Total rna was isolated from the livers of the infected mice 
on the indicated days after infection and analyzed by Northern blotting 
for the expression of apoE mRNA. FIG . 17A also shows the ethidium bromide 
staining of the gel for 18s ribosomal RNA as a control of RNA loading an 
integrity. FIG. 17B is a bar graph showing triglyceride levels of the 
individual mice expressed in mg/dl . FIG. 17B is a bar graph showing 
cholesterol levels of the individual mice expressed in mg/dl. 

FIGS. 18A-18D are graphs of the FPLC profiles of cholesterol and 
triglycerides of mice infected with the apoE4-185 (FIGS. 18A and 18C, 
respectively) or apoE4 (FIGS. 18b and 18D, respectively) expressing 
adenovirus. Five days after infection of mice with either 2 x 109 pfu of 
the recombinant adenovirus expressing AdGFP-E4 or 1 x 1010 pfu of the 
recombinant adenovirus expressing AdGFP-E4-185 , serum samples were 
obtained. These serum samples were fractionated by FPLC, and the 
cholesterol and triglyceride levels of each FPLC fraction were determined 
as described herein. 

FIG. 19 is a bar graph of the average rate of hepatic VLDLtriglyceride 
production analysis in mice infected with AdGFP, AdGFP-E4 , or 
AdGFP-E4-185. The bar-graph represents the mean+/standard deviation of 
the individual rates of VLDL-triglyceride production per virus group. 
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